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(54) DIAGNOSIS DEVICE FOR NERVOUS FUNCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce a load of examination staff and get 
an examination result with high reliability by displaying some examination 
screens on a display device, making subject select items with a pointing 
device and doing examination interactiyely. 

SOLUTION: On examining nervous function, a subject sits on a front of 
touch panel and goes on it having interaction with a computer. At first, a main 
menu is displayed on the touch panel (SI). When the subject operates a 
search and initial information input key, it is possible to search or input the 
information specifying the subject such as ID (S2). Next, when the subject 
operates one of the keys, that is an examination start or a reexamination 
setting (S3), an explanation screen is called and it explains an instruction of 
the examination with a voice message. Then each 1 to 8 examination starts 
(S7-S1 1). When all examinations are completed, the end of examination 
screen is displayed (SI 2), with close operation from exit key (SI 3) it 
terminates the examination. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Diagnostic equipment of the neurological function characterized by for a test subject having a dialog with a screen, and 
performing inspection by being the diagnostic equipment of a neurological function which inspects a moral neurological function 
by processing of a computer, displaying various inspection screens on an indicating equipment, and making a test subject choose 
an item using a pointing device. 

[Claim 2] Diagnostic equipment of the neurological function according to claim 1 characterized by having an inspection 
amendment means to give a test subject predetermined directions when a monitor means to supervise a test subject's inspection 
situation at the time of various inspection implementation is compared with the information acquired by the monitor means and 
the conditions set up beforehand and it does not carry out on the set-up conditions. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the diagnostic equipment of a neurological function which inspects a moral 

neurological function by processing of a computer. 

[0002] 

[Description of the Prior Art] In order to inspect a potential moral neurological function, it is inspecting to the test subject 
(patient). The approach of operation writes a problem to a form, and show it to a test subject, and he is made to choose, or it 
depends it on making blocks construct. However, by the above inspection approaches, an inspection result may change a lot by 
the method of instruction of an inspection person in charge, and there is a problem that a verification condition cannot be made 
regularity. 

[0003] Moreover, inspection is well impossible unless it is always supervising a test subject's inspection situation. For example, 
when a test subject misunderstands a problem and continued the answer, even if the inspection itself became an invalid and 
inspection was completed to the last, a verification condition does not become equal unless it checks the wrong count, the stopped 
time amount, etc. In short, by the conventional inspection approach, an inspection person's in charge burden was large, and since 
an inspection result was influenced by an inspection person's in charge instruction, there was a problem that the dependability of 
an inspection result became low. 

[0004] Therefore, even if the inspection person in charge was whom, inspection was always completed on certain conditions, 
moreover an inspection person's in charge burden was mitigated, and an appearance of the diagnostic equipment of a neurological 
function which can obtain a reliable inspection result was desired. 
[0005] 

[The means for solving a technical problem and an effect of the invention] By displaying various inspection screens on an 
indicating equipment, and making a test subject choose an item using a pointing device, a test subject has a dialog with a screen, 
and the diagnostic equipment of the neurological function of this invention performs inspection (claim 1). According to the 
aforementioned configuration, since various inspection can be carried out by dialogic operation with a computer, even if an 
inspection person in charge is whom, inspection can always be possible on certain conditions, moreover an inspection person's in 
charge burden can be mitigated, and a reliable inspection result can be obtained. 

[0006] As a procedure of inspection, in the first screen, a screen display and a voice-told message explain the inspection 
approach, and it goes into the procedure of this inspection. In this inspection, they are a number connection test (notation trace 
inspection), a figure skating position test (graphic form arrangement inspection), a digit symbol test (notation selection check), 
block design inspection, and reaction time. There are classes, such as a test (reaction-time inspection). 
[0007] As for the advance situation of inspection, it is desirable to memorize in memory, to display an inspection result on an 
indicating equipment, and to file as a test subject's personal data. Moreover, when a monitor means to supervise a test subject's 
inspection situation at the time of various inspection implementation is compared with the information acquired by the monitor 
means and the conditions set up beforehand and it does not carry out on the set-up conditions, it is desirable to have an inspection 
amendment means to give a test subject predetermined directions (claim 2). There are error indication, a nudge or induction, 
reexamination directions, etc. as these "predeterrriined directions." 
[0008] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a detail, referring to an 
accompanying drawing. Drawing 1 is the outline block diagram of the diagnostic equipment of a neurological function. 
Diagnostic equipment consists of the personal computer 1 which performs a diagnostic program, the touch panel 2 as which 
display an inspection screen and an item is made to choose, a touch pen 3 which chooses an item on an inspection screen, a ten 
keypad 5 which inputs information, a printer 6 which prints an inspection result. 4a is a cable for video signals, and 4b is a serial 
communication cable. 

[0009] Although a notebook sized personal computer convenient to carry is used, not only this but what type of thing is sufficient 
as a personal computer 1 . Moreover, other pointing devices, such as combination of cursor, and a mouse and a key, may be used 
in addition to the combination of a touch panel 2 and the touch pen 3 for selection of an item. 

Drawing 2 is a flow chart explaining the flow of the whole diagnosis. In diagnosing the neurological function of this 
invention, I have a test subject sit down in front of a touch panel 2, and the test subject progresses in the format which considers a 
dialogue as a computer. First, a main menu screen (refer to drawing 3 ) is displayed on a touch panel 2 (step SI). Each key of 
"retrieval and an initial information input", "inspection initiation", "a reexamination setup", the "clinical laboratory test markup 
force", "preservation", and "termination" is prepared in this screen. 

[001 1] Retrieval and an initial information input key are keys for performing specification and retrieval of a test subject. An 
inspection initiation key is a key operated when newly carrying out eight kinds of inspection. A reexamination setting key is in the 



.middle of inspection, and if it is less than 1 hour when inspection is interrupted for a certain reason, it is a key operated when 
continuing the inspection concerned succeedingly. Although a clinical laboratory test markup force key is a key which inputs a 
clinical laboratory test result after inspection implementation, since it is not directly related to operation of this invention, 
explanation is omitted below. A preservation key is a key operated when saving an inspection result etc. in predetermined 
memory (for example, the floppy disk and DVD-RAM with which the personal computer 1 was set). An end key is a key operated 
to end inspection. 

[0012] If it is searched and initial information input key operated, since each screens (neither is illustrated), such as ID retrieval 
screen, an initial information retrieval screen, and an initial information input screen, will appear, through those screens, a test 
subject can retrieve the information which specifies a test subject, or can input (step S2 of drawing 2 ). For example, they are a 
test subject's ID (identification number) or an identifier, a clinical recording number, sex, a birth date, age, a facility name, an 
inspection person in charge, etc. 

[0013] After these retrieval and initial information alter operation are completed, a test subject operates either key of inspection 
initiation and a reexamination setup (step S3). If the key of inspection initiation is operated, an inspection explanation screen (not 
shown) will appear and point explanation of inspection will be made by the voice-told message. And each inspection from one to 
eight is started in order (steps S7-S1 1). In addition, an exercise can also be carried out if a test subject wishes before each 
inspection. Inspection will be ended if it progresses to step SI 2 and an inspection end screen (not shown) is displayed, after all 
inspection is completed, and actuation of termination is carried out from an end key (step SI 3). 

[0014] In addition, the inspection concerned can also be forced in the middle of each inspection to terminate (step S10). At step 
S3, when reexamination is set up, a reexamination setting screen (refer to drawing 4 ) appears. On this reexamination setting 
screen, an old inspection result is judged, and inspection to be rechecked attaches a check mark (x) and is displayed (in drawing 4 
, the check mark is attached to inspection 3). Moreover, the item rechecked using the touch pen 3 etc. can also be set as 
arbitration. 

[0015] After rechecking inspection to which the check mark is attached (step S4) and completing reexamination (step S5), it 
moves to said inspection end screen (step SI 2). The above is the outline of die flow of the whole diagnosis. Henceforth, those 
contents are explained about each inspection 1-8. 

(1) Inspection 1 (number connection test A (notation trace inspection)) 

This inspection is inspection which draws the line in order with the figure. Neither the case where a test subject is wrong, fly a 
certain figure, and a line is drawn nor the case where a line is drawn with a figure which is different repeatedly although a figure is 
not omitted nor a figure can be discovered, but the time limit may pass. Although it did not turn out that the inspection person in 
charge is not observing such a situation in a detail in inspection made to write to the conventional question paper, it can check 
automatically by computer in inspection of this invention. 

[0016] Refer to the flow chart of drawing 5 . If the "first" key is depressed (step Tl), the screen of inspection 1 will appear (refer 
to drawing 6 ). The test subject touches the touch pen 3 at the numerical order, looking at this screen. Passage of the first number 
(it is called the point) 1 starts an inspection time amount timer and the timer for flashing (step T3). (step T2) An inspection time 
amount timer is for measuring inspection time amount from from, when a pen is put on the first point, and the timer for flashing 
measures the pass time of the point. 

[0017] Next, if the passed point is a correct answer (YES of step T10), a normal sound will be sounded (step Tl 1) and the start 
of the timer for flashing will be resumed (step T12). If it is an unjust solution, (NO of step T 10) and an extraordinary noise are 
sounded (step T13), a test subject will be told about being an error and the wrong count of (NG) will be calculated (step T14). 
[0018] The above procedure is repeated until it passes the last point, but if an inspection time amount timer completes 
measurement of the time limit (for example, 3 minutes) on the way (YES of step T four), inspection is ended and inspection time 
amount, the count of NG, and the count of induction are saved at a file (step T16). Moreover, if the pass time of the point passes 
over the measurement time amount (for example, 20 seconds) of the timer for flashing (YES of step T), the timer for flashing is 
suspended (step T6), and the following point will be blinked, it will let a test subject know (step T7), and the count of induction 
will be added (step T8). 

[001 9] If the last point is passed within the time limit, inspection is ended and it saves at a file by making inspection time amount 
(it being the figure of the last point, when not ending within the time limit), the count of NG, and the count of induction into an 
inspection result (step T16). 

(2) Inspection 2 (number connection test B (notation trace inspection)) 

This inspection is inspection which alphabetic characters (50 sounds etc.) are mixed with the number, and pursues them by turns. 
Since it is fundamentally the same, explanation is abbreviated to the inspection 1 to which the procedure pursues a number. 
[0020] (3) Inspection 3 (figure skating position test (graphic form arrangement inspection)) 

This inspection is inspection which makes a test subject memorize arrangement of a graphic form, and makes that arrangement 
reproduce behind. Although the model of a graphic form was made from paper etc. and it was made to arrange in shuttering in the 
former, when a model overflowed shuttering, the inspection person in charge needed to be careful and needed to guide to the test 
subject. When a test subject moves a graphic form with the touch pen 3, and has arranged within the limit, and accustoming a 
normal sound and not arranging within the limit, as the graphic form and the frame are shown on the screen, and a normal sound 
is not accustomed by inspection of this invention, by it, a test subject is told about the ability of the graphic form to have arranged 
within the limit. Thus, a test subject's attention is called so that a graphic form may be arranged within the limit, and since a test 
subject can be guided, an inspection person's in charge burden is mitigable. Moreover, it has memorized also about how many 
times the graphic form was moved, and an inspection situation can be grasped more to accuracy. 

[0021] Refer to the flow chart of drawing 7 . If the "first" key is depressed (step Ul), the screen where the graphic form has been 
arranged will appear fixed time amount (15 seconds) (step U2). Then, a complete diagram form is moved downward (refer to 
drawing 8 ), and an inspection time amount timer is started (step U3). A test subject rearranges each graphic form based on 
storage using the touch pen 3, looking at this screen. 



{0022] If a graphic form is within the limit [ right ] when one graphic form has been arranged within the limit (step U9) (YES of 
step U10), the graphic form concerned will be moved in the center of a frame (step Ul 1), a normal sound will be sounded, and 
the count of migration will be counted (step Ul 2). If there is no graphic form in a right frame, a graphic form will be returned 
downward (step U13). If it arranges about other graphic forms and arrangement is completed about all graphic forms (three 
graphic forms are displayed in drawing 8 ) (YES of step U14), the time amount which inspection took will be memorized 
regardless of whether the test subject recognizes it as inspection having finished (step U15). Thus, compared with the case where 
the inspection person in charge is recording inspection time amount based on a test subject's signal, inspection time amount is 
correctly [ that it is objective and ] recordable like before. 

[0023] If it checked whether arrangement of a complete diagram form would have been completed if a test subject recognizes it 
as inspection having finished and presses a "end" key (YES of step U4) (step U5) and has completed, it progresses to step U7 and 
inspection time amount, the number of correct answers, and the count of migration (how many times graphic form per graphic 
form was moved?) are saved the exception of termination and the close at a file (step U7). If it has not completed (NO of step 
U5), an extraordinary noise is sounded and it returns to inspection. 

[0024] Moreover, if the time limit (for example, 90 seconds) passes in the middle of inspection (YES of step U8), inspection will 

be stopped and it will progress to step U7. 

(4) Inspection 4 (digit symbol test (notation selection check)) 

This inspection chooses as many figures corresponding to a notation as possible into the time limit. A notation is displayed on a 
screen in order and it supervises whether the carbon button corresponding to a notation was pushed, and a normal sound is 
accustomed when a right carbon button is pushed. Moreover, the correct answer unjust solution to is supervised, and in order to 
check operating instructions, attention is called and it is made to shift to an exercise, if it is the number continuation of 
predetermined problems unjust solution. Thereby, an inspection person's in charge burden can be made light. As an inspection 
result, inspection time amount and the number of correct answers are recorded the exception of termination or time-out. 
[0025] Refer to the flow chart of drawing 9 . If the "first" key is depressed (step VI), an inspection time amount timer will start 
(step V2), and the screen of inspection 4 will appear (refer to drawing 10 ). Highlighting of the one notation is carried out on this 
screen (step V3). A test subject touches the number corresponding to the notation currently displayed with the touch pen 3, 
looking at this screen. 

[0026] if selection is right (YES of step V5) ~ correct answer ********„ irrespective of - a normal sound is sounded and the 
number of answers is counted (step V6). If it is a correct answer (YES of step V7), the number of correct answers will be added 
(step VI 1), and highlighting of the next notation will be carried out (step V3). If it is an unjust solution (NO of step V7), it will 
judge continuously whether it is N time (for example, N= 10) unjust solution (step V8), and if it is N time unjust solution 
continuously, it will consider that there is an error on actuation and warning will be taken out (step V9). If a test subject checks, it 
will move to an exercise. 

[0027] If all notations are answered (YES of step VI 2), inspection time amount and the number of correct answers will be saved 
at a file, and inspection will be ended (step VI 3). In addition, if the time limit (for example, 60 seconds) passes in the middle of 
an answer (YES of step V4), inspection time amount and the number of correct answers will be saved at a file, and inspection will 
be ended (step VI 3). 

[0028] (5) Inspection 5 (block design inspection) 

Four sheets of this inspection are chosen from six kinds of cards, and it creates the same pattern as a pattern that it is created as a 
problem. It is the test which was being conventionally performed using blocks. When a test subject moves a card with the touch 
pen 3, and has arranged within the limit, and accustoming a normal sound and not arranging within the limit, as the card and the 
frame are shown on the screen, and a normal sound is not accustomed by inspection of this invention, by it, a test subject is told 
about the ability of the card to have arranged within the limit. Thus, a test subject's attention is called so that a card may be 
arranged within the limit, and since a test subject can be guided, an inspection person's in charge burden is mitigable. Moreover, 
it has memorized also about how many times the card was moved, and an inspection situation can be grasped more to accuracy. 
As an inspection result, the inspection time amount for every problem, a correct answer / unjust solution, and the total number of 
correct answers are recorded. 

[0029] Refer to the flow chart of drawing 1 1 . If the "first" key is depressed (step Wl), a pattern that it was constituted by the 
block will be displayed during inspection. And a card is moved to a predetermined location (refer to drawing 12 ), and an 
inspection time amount timer is started (step W3). A test subject rearranges cards one by one using the touch pen 3, looking at 
this screen. 

[0030] If a card is within the limit [ right ] when one card has been arranged correctly (step W9) (YES of step W10), the card 
concerned will be moved in the center of a frame (step Wl 1), and a normal sound will be sounded (step W12). If there is no card 
in a right frame, a card will be returned to the original location (step W13). If it arranges about other cards and arrangement is 
completed about all cards (YES of step W14), the time amount which inspection took will be memorized regardless of whether 
the test subject recognizes it as inspection having finished (step Wl 5). Thus, compared with the case where the inspection person 
in charge is recording inspection time amount based on a test subject's signal, inspection time amount is correctly [ that it is 
objective and ] recordable like before. 

[003 1] If it checked whether arrangement of all cards would be completed if a test subject recognizes it as inspection having 
finished and presses a "end" key (YES of step W4) (step W5), and it has completed, and it progresses to step W7 and 
all-questions (for example, five questions) termination has not been carried out, it returns to (step W2). If all- questions 
termination is carried out, inspection time amount, the number of correct answers, and the count of migration are saved the 
exception of the termination for every question, or interruption at a file (step W7). If it has not completed (NO of step W5), an 
extraordinary noise is sounded (step W6) and it returns to inspection. 

[0032] Moreover, if the time limit (for example, 60 seconds) passes in the middle of inspection (YES of step W8), inspection will 
be stopped and it will progress to step W7. 



.. (6) Inspection 6 (reaction time test A (reaction-time inspection)) 

This inspection is inspection which a test subject is made to push a push button and checks that reaction time, when the color of a 
part with a screen changes. Although the machine special for this inspection was required conventionally, this invention can 
perform by dialogic operation with a computer like other inspection by displaying on a computer screen. Consequently, it can 
inspect for exact and a short time on fixed conditions by mitigating the burden of both a test subject and an inspection person in 
charge. The count of reexamination can also be reduced. Moreover, the time and effort which had inputted the result of inspection 
into the computer again like before is also lost. 

[0033] Refer to the flow chart of drawing 13 . If the "first" key is depressed (step XI), the screen where one circle was displayed 
will appear (refer to drawing 14 ). An inspection time amount timer starts (step X2), and the color of a circle changes into red 
from white at a certain time (step X3). At this time, the count of a reaction is set with 0 (step X4), and a reaction-time timer is 
started (step X5). It judges whether if a test subject depresses and a carbon button is pushed (step X6), it is the reaction whose it 
is the 1 st time (step X7), and if it judges whether the color of a circle is red if it is the 1 st reaction (step X8) and has red, reaction 
time will be memorized as what reacted correctly (step X9). Since it is an incorrect reaction if it does not have red, that is 
memorized (step X10). In addition, if it is the reaction of the 2nd henceforth at step X7, the count of a reaction will be added and 
memorized (step X 1 1 ). 

[0034] If the time limit (for example, 60 seconds) passes (YES of step X12), the count which did not react to having changed to 
red is memorized as an unreacted number (step XI 3), and the count of a normal reaction, reaction time, the number of incorrect 
reactions, and an unreacted number are saved at a file (step XI 4). 

(7) Inspection 7 (reaction time test B (reaction-time inspection)) 

Although it is inspection which a test subject is made to push a push button and checks that reaction time when the color of the 
part in which this inspection as well as inspection 6 has a screen changes, a different place from inspection 6 is making a you 
push button push that the color of a circle changed at intervals of the indeterminate in random order with red / blue / yellow, and 
changed from blue or yellow to red. 

[0035] Since drawing 1 3 and the screen of a flow chart are the same as that of the thing of drawing 14 , explanation is omitted. 

(8) Inspection 8 (reaction time test C (reaction-time inspection)) 

Although it is inspection which a test subject is made to push a push button and checks that reaction time when the color of the 
part in which this inspection as well as inspection 6 has a screen changes, a different place from inspection 6 is making a you 
push button push that the color of a circle changed at intervals of the indeterminate in random order with red / blue / yellow, and 
changed from yellow to red. 

[0036] Since drawing 1 3 and the screen of a flow chart are the same as that of the thing of drawing 14 almost, explanation is 
omitted. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram of the diagnostic equipment of a neurological function. 
[Drawing 2] It is a flow chart explaining the flow of the whole diagnosis. 
[Drawing 3] It is the indicator chart of a main menu screen. 
[Drawing 4] It is the indicator chart of a reexamination setting screen. 

[Drawing 5] It is the flow chart which shows the inspection routine of a number connection test (notation trace inspection). 
prawing 61 It is the indicator chart of the inspection screen of a number connection test (notation trace inspection). 
[Drawing 7] It is the flow chart which shows the inspection routine of a figure skating position test (graphic form arrangement 
inspection). 

I Drawing 8 j It is the indicator chart of the inspection screen of a figure skating position test (graphic form arrangement 
inspection). 

prawing 9] It is the flow chart which shows the inspection routine of a digit symbol test (notation selection check). 
[Drawing 10] It is the indicator chart of the inspection screen of a digit symbol test (notation selection check). 
[Drawing 11] It is the flow chart which shows the inspection routine of block design inspection. 
[Drawing 121 It is the indicator chart of the inspection screen of block design inspection. 

prawing 13] It is the flow chart which shows the inspection routine of a reaction time test (reaction-time inspection). 
[ Drawing 1 4] It is the indicator chart of the inspection screen of a reaction time test (reaction-time inspection). 
Pescription of Notations] 

1 Personal Computer 

2 Touch Panel 

3 Touch Pen 

5 Ten Keypad 

6 Printer 
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